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Abstract Children are at increased risk for foodborne illness
due to underdeveloped immune system. Limited research has
been reported on food safety knowledge of Native American
families with children 10 years of age and younger. This study
was conducted to determine the food safety knowledge, atti-
tudes, and behaviors of the main food preparer in these fam-
ilies by collecting quantitative and qualitative data simulta-
neously in a mixed method approach. A food safety knowl-
edge survey created using FightBAC!™ concepts was admin-
istered prior to focus groups discussions held in Native
American communities using a script based upon the Health
Belief Model. Quantitative data were analyzed using SPSS.
Qualitative data were coded by three reviewers independently
and then compared jointly for themes. Over three fourths of
participants (n=102) were female with an average age of
38.3 years. Over one half of participants were unemployed
(54 %), lived on reservations (54 %), and 86 % had a high
school degree or higher level of education. The following four
themes emerged from the eight focus groups (n=66): food can
make one sick, I am not in control when others handle food, I
know how to safely prepare foods for my family, and I do not
have time or best equipment (for food safety). Mixed method
analysis revealed that participants were aware of the severity
and susceptibility for foodborne illness but were confident in
preparing foods safely for their family. A food safety educa-
tion program for Native American food preparers with young
children is needed to prevent foodborne illness (FBI) in this
population and promote safe food handling practice.
Keywords Food safety . Health belief model . Foodborne
illness . Food handling practices .Mixedmethods . Native
American
Introduction
The incidence of foodborne illness (FBI) cases, hospitaliza-
tions, and deaths continues to be an issue in the USA. In 2011,
FBI estimates using FoodNet, the surveillance system that
tracks trends of the most common infections caused by FBI
within the USA, were published [1]. About one in six (or 48
million) people get sick each year from contaminated food,
with 128,000 hospitalizations and 3000 deaths occurring an-
nually. In addition, a higher incidence of Campylobacter,
Cryptosporidium, Escherichia coli O157, E. coli non-O157,
Salmonella, Shigella, and Yersinia infection rates were found
in children under 5 years of age than any other age group.
These FBIs can lead to long-term health problems, death of
infants and children, and an estimated cost of 2.3 billion dol-
lars a year. Many cases of FBI can be avoided if proper food
safety procedures are followed. It is necessary to focus food
safety education on the main food preparer for young children
to decrease the incidence, morbidity, and mortality of FBI and
ultimately decrease associated costs of treating the illness. For
consumers, the Partnership for Food Safety Education has
developed the following four core messages: clean, separate,
cook, and chill [2]. Clean focuses on hand hygiene, food con-
tact surfaces, and washing produce. Separate refers to cross
contamination from improperly washed hands or infected
hands and food contact surfaces. Inadequate cooking foods,
use of thermometers to determine doneness, and properly
cooling and reheating foods are practices within the cook con-
cept. Practices for the chill concept include proper cooling
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foods, proper thawing foods, cold food storage, and handling
leftovers.
Numerous studies have been conducted to determine food
safety knowledge, attitudes, and behaviors of different popu-
lations. Studies among families [3, 4] and mothers with chil-
dren [5, 6] have been reported.Main food preparers in families
with young children in the general population of the USA [7,
8] and in the Latino population have also been studied [9]. In a
study among food safety professionals, the unfamiliarity with
some culturally specific foods and lack of culturally specific
food safety resources were identified as missing gaps for ed-
ucating ethnic populations and surveying their food environ-
ments [10]. In a report of child poverty, they indicated that
people living in high-poverty areas experience higher rates of
foodborne illness and children in these low-income commu-
nities may be at greater risk for foodborne disease particularly
salmonellosis and shigellosis [11]. In this report, ethnicity
(black and Native American) did play a role in in higher injury
risk for fire, suffocation, poisoning, falls, motor vehicles, and
firearms for children. Besides low income as a factor for in-
creased risk of foodborne illness, limited data on specific ethic
groups have been reported [11].
The Health Belief Model (HBM) [12, 13] explains why
people reject screening tests and preventive health-care mea-
sures for diseases without symptoms and provides a frame-
work to design strategies for behavior change. The HBM as-
sesses an individual’s perceived threat posed by a health issue,
benefits of avoiding that threat, and factors which influence
their decision to act [13, 14].
No research has focused solely on the food safety knowledge,
attitudes, and practices of Native Americans. Researchers who
have studied Native American communities recommend that
research should be conscious and respectful of Native
American culture, beneficial to the participants, and involve a
mutual relationship of trust between communities and re-
searchers [15]. A mixed method study using qualitative inquiry
which honors the worldview of many Native Americans and
quantitative data collection is ideal for understanding food safety
among this population [16]. The purpose of this mixed method
study was to determine the food safety knowledge and explore
attitudes and behaviors of the main food preparer in Native
American families with young children ≤10 years of age.
Food safety knowledgewas compared to attitudes and behaviors
to inform future food safety education within this population.
Methods
A convergent parallel mixed method design used in previous-
ly conducted research studies among families with young chil-
dren was employed [3, 8]. Both qualitative and quantitative
data were collected in parallel from the same Native American
families, analyzed separately, and then merged together.
Quantitative
A food safety knowledge survey was developed using food
safety concepts (clean, separate, cook, and chill) from the
FightBac!™ and Be Food Safe™ [17] campaigns and a previ-
ously validated survey [18]. The modified survey was validated
with the population [19]. The survey consisted of true, false, and
multiple choice questions based on recommended food safety
practices and demographic questions. Convenience sampling
and the snowball technique [20] were used to recruit individuals
for pilot testing the survey. To establish trust and consideration
for traditional beliefs [21], researchers and extension educators
identified key community individuals who recruited Native
Americans (n=38, pilot test) living on or off reservations who
were main food preparers for children ≤10 years of age. After
informed consent, the survey instrument was administered in
community centers. A $5 dollar retail gift card was given upon
completion of the survey. Based upon participant feedback from
the pilot survey and content review by food safety experts and
professionals, the number of knowledge questions was reduced
from 41 to 29 to lower respondent burden for the final survey.
Data from the pilot survey (n=38) for the 29 questions were
combined with the data from the mixed method study (n=52)
for analyses. Approval for all phases of the study was obtained
from the Institutional ReviewBoard prior to beginning the study
(IRB nos. 20120112245EP and 20120412564EX)
Qualitative
A focus group script used in other food safety studies among
families with young children [3, 8] was followed. It consisted
of questions to elicit information about the meaning of food
safety and FBI among participants. The script was based upon
the constructs of the HBM [13] for exploring the participants’
perceptions of severity, susceptibility, benefits, barriers, cues
to action, and self-efficacy related to FBI. Other questions
addressed current food handling practices, cultural beliefs re-
lated to food safety, food safety information sources, and pre-
ferred methods of receiving food safety information. Initial
questions elicited information about frequently prepared foods
to gain understanding of the common foods and ingredients
used in this population and assist participants with feeling
comfortable and talking within the group.
Subject Recruitment
Recruitment for the mixed method research followed the same
process described for the pilot test as stated in the
BQuantitative^ section. In addition, recruitment posters were
placed at sites and community centers where focus group dis-
cussions were to be conducted. Of eight focus groups con-
ducted (including one pilot focus group), five were held on
reservations.
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Mixed Method Research
Research was conducted in local community centers both on
and off reservations. After verbal confirmation of being a
main food preparer in a Native American home with children
10 years of age or younger, signed informed consent was
provided and the food knowledge survey was administered
in the group setting. After the surveys were completed, one
researcher conducted all the group discussions using the focus
group script [22, 23]. Discussions were audio taped and lasted
from 45 to 90 min. Notes were recorded by research team
observers who sat with the interviewer. At the completion of
the study, participants received a $25 retail gift card. Focus
groups were conducted until saturation, and common themes
emerged (n=8).
Quantitative Analysis
Food safety knowledge responses, including those from
the pilot study, were analyzed using SPSS (SPSS ver-
sion 21, SPSS Inc., Chicago, IL, 2012). All correct re-
sponses were coded as one point each, including those
questions containing multiple correct responses.
Levene’s test for equality of variances was used to de-
termine if there was a significance difference between
those living on or off the reservation. Individual re-
sponses, subcategories of the survey (FightBac!™ con-
cepts clean, cook, chill, and separate, foods and groups
at increased risk), and the survey as a whole were
scored. Cronbach’s alpha was measured to determine
internal consistency.
Qualitative Analysis
The focus group discussions were transcribed, and observa-
tion notes were added. Transcriptions were analyzed indepen-
dently by three researchers trained in qualitative data analysis
[20]. The HBM constructs were used as a codebook or guide
for analysis. First, the transcribed data were reviewed in en-
tirety and memos or ideas were written alongside the data.
Then, segments of text were divided and codes were assigned
to describe content. Next, the codes were grouped into themes.
Finally, the researchers came together to pool the themes and
used a minimum of two-third interrater agreement to reach
final analysis.
Mixed Method Analysis
Themes derived from the focus groups were compared to the
food knowledge survey responses to uncover similarities and
differences between the two data sets [16].
Results
Participant Demographics
Over three fourths of participants (n=102) were female (Table
1) with an average age of 38.3 years. Over one half of partic-
ipants were unemployed (54 %) and lived on reservations
(54 %). The majority of participants had education beyond
high school (86 %).
Quantitative Results
Results of the knowledge survey are provided in Table 2. The
average score on the knowledge survey was 62.2 %. The food
safety knowledge score between the reservation and non-
reservation residents was not significant (p=0.388). A signif-
icant difference between those living on or off the reservation
was found in two questions, Bwhich foods need to be refrig-
erated to prevent food poisoning^ (p = 0.042) and Bhow
should fresh fruits and vegetables be washed to keep you from
getting food poisoning^ (p=0.044). Reliability testing pro-
duced a Cronbach’s alpha of 0.650.
For the clean concept, most participants knew how to wash
fresh fruits and vegetables (85 %) and to correctly wash hands
after changing a diaper (77 %), but only 51 % of the partici-
pants correctly knew how to correctly wash their hands and
fewer (24 %) did not know how to properly clean their coun-
ters. All the questions in the separate concept were correctly
answered by more than 50 % of the participants except only
41 % knew to wash their hands after handling fresh fruit. In
the cook concept, most of the participants (80 %) follow the
package directions for microwaveable foods. Only 37 and
36 %, respectively, use a thermometer to determine the done-
ness of chicken or hamburger. Most of the questions in the
chill concept were answered correctly by more than 50 %
except for questions on proper cooling (17 %) and how long
to store cooked meat and poultry ((16 %) (Table 2).
Foods that participants did not recognize as increasing the
risk of FBI (less than 50 % identified it) were eggs with a
runny yolk (49 %), milk with raw egg (49 %), unpasteurized
fruit juice (42 %), infant formula with added honey (37 %),
leftover soup not heated to boiling (34%), raw sprouts (30 %),
soup cooled on the counter (28 %), and sliced melons (15 %)
(Table 2).
Qualitative Results
Themes with supporting quote codes are provided in Table 3.
The following four themes emerged: food can make one sick,
I am not in control when others handle food, I know how to
safely prepare foods for my family, and I do not have time or
best equipment (for food safety).
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Mixed Method Results
The quantitative and qualitative data were merged using the
lens of the HBM (Fig. 1). Corroborative findings between the
two data sets were discovered in the construct of perceived
severity and cues to action. For the perceived severity ques-
tion, the majority of the participants (92–67 %) could identify
people who are at increased risk for FBI and were able to
Table 1 Demographic
characteristics of main food
preparers in Native American
families with children ≤10 years
of age participating in mixed
method study on food safety and
foodborne illness
Pilot study n= 36 Focus group n= 66 Total n = 102
Gender, n (%)
Male 4 (11.1) 15 (22.7) 19 (18.6)
Female 32 (88.9) 51 (77.3) 83 (81.4)
Age, years
(Mean ± SD) 38.4 ± 14 38.3 ± 14 38.3 ± 13.9
Number of children
(Mean ± SD) 2.5 ± 1.1 2.4 ± 1.3 2.4 ± 1.3
Age of children, years
(Mean ± SD) 5.2 ± 3.0 5.1 ± 2.7 5.2 ± 2.8
Employment, n (%)
Full-time 22 (61.1) 13 (19.7) 35 (34.3)
Part-time 4 (11.1) 9 (13.6) 13 (12.7)
Unemployed 10 (27.8) 44 (66.7) 54 (53.0)
Residency, n (%)
Reservation 16 (44.4) 38 (57.6) 54 (53.0)
Non-reservation 20 (55.6) 28 (42.4) 48 (47.0)
Education, n (%)
Less than high school 2 (5.5) 0 (0) 2 (2.0)
Some high school 0 (0) 12 (18.2) 12 (11.8)
High school/GED 9 (25.0) 23 (34.8) 32 (31.4)
Additional training beyond high school 5 (13.9) 4 (6.1) 9 (8.8)
Some college 13 (36.1) 16 (24.2) 29 (28.4)
College graduate 6 (16.7) 10 (15.2) 16 (15.6)
Post-college graduate 1 (2.8) 1 (1.5) 2 (2.0)
Tribal affiliationa, n (%)
Omaha 13 (36.1) 33 (55.0) 46 (45.1)
Santee Sioux 13 (36.1) 8 (12.10 21 (20.6)
Winnebago 1 (2.8) 13 (19.7) 14 (13.7)
Ponca 1 (2.8) 2 (3.0) 3 (2.9)
Yankton Sioux 1 (2.8) 2 (3.0) 3 (2.9)
Rosebud Sioux 1 (2.8) 1 (1.5) 2 (2.0)
Dakota 1 (2.8) 0 (0.0) 1 (1.0)
Oglala Sioux 0 (0.0) 2 (3.0) 2 (2.0)
Cheyenne 1 (2.8) 1 (1.5) 2 (2.0)
Cheyenne River Sioux 0 (0.0) 1 (1.5) 1 (1.0)
Northern Cheyenne 0 (0.0) 1 (1.5) 1 (1.0)
Gros Ventre 0 (0.0) 1 (1.5) 1 (1.0)
Sisseton Wahpeton 0 (0.0) 1 (1.5) 1 (1.0)
Lakota 0 (0.0) 1 (1.5) 1 (1.0)
Sioux 0 (0.0) 1 (1.5) 1 (1.0)
Crow Creek 1 (2.8) 0 (0.0) 1 (1.0)
Arapaho 1 (2.8) 0 (0.0) 1 (1.0)
Missing response 4 (11.1) 8 (12.1) 12 (11.8)
a Participants may have indicated more than one tribal affiliation. Missing responses for pilot = 4, focus group = 8
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Table 2 Rank order, by category
and within question, of correct
food safety knowledge responses
of Nebraska Native American
primary food preparers (n = 102)
for children ≤10 years of age
Question Correct response n (%)a
Clean
How should you wash fresh fruits
and vegetables to keep you from
getting food poisoning?
Hold under cool running water 87 (85.3)
Washing hands after changing a diaper Decreases the chance of food poisoning 79 (77.5)
How should dishes be washed to
prevent food poisoning?
(check all that apply)
Hand wash them and rinse right after the
meal and then let them air dry
65 (63.7)
Wash and dry them in a dishwasher 55 (53.9)
Which is an acceptable way to
clean a cutting board or counter
after it is used for raw meat?
(check all that apply)
Wash with hot soapy water, rinse with water,
and then rinse with bleach
63 (61.8)
Washing cutting board in a dishwasher 34 (33.3)
What is the best way to wash
your hands?
Run water, moisten hands, apply soap, rub hands
together for 20 s, rinse hands, and dry hands
52 (51)
How should kitchen counters be
cleaned to prevent food poisoning?
Wash with hot soapy water, rinse, and wipe
with a bleach solution
24 (23.5)
Separate
When preparing food, you should
wash your hands after touching
which of these? (check all that apply)
Dirty pots and pans 92 (90.2)
Cell phone or home telephone 88 (86.3)
Fresh fruit 42 (41.2)
If you have a cut or sore on your hand,
what should you do before you
prepare food for your family?
Wash hands, put a bandage on the sore,
and wear a glove
86 (84.3)
Putting raw meat in a separate bag
(away from other food items)
before placing it in the grocery cart
Decreases the chance of food poisoning 82 (80.4)
Where is the best place to store raw
meat in the refrigerator?
Below ready-to-eat foods, like salad 62 (60.8)
Cook
A food is properly cooked in a
microwave oven when
(check all that apply)
You follow directions on the package 82 (80.4)
You test the food with a thermometer 49 (48.0)
What is the best way to tell when
chicken has cooked long enough?
Test with a meat thermometer 38 (37.3)
What is the best way to tell if
hamburgers are cooked enough
to prevent food poisoning?
Measure the temperature with a food
thermometer
37 (36.3)
To prevent food poisoning, how
long should leftover soup be heated?
Until it is boiling hot 36 (35.3)
Chill
It is safe to give an infant a bottle
of baby formula that has been
out of the refrigerator for longer
than 2 h?
False 90 (88.2)
Which food needs to be refrigerated
to prevent food poisoning?
An open can of corn 80 (78.4)
If a leftover food looks and smells
good, it is still safe to eat
False 78 (76.5)
Your child is going to be eating 2 h
after you cook a meal. How should
you keep the meal safe before your
child eats it?
Store it in the refrigerator and reheat it
when the child is ready to eat it
64 (62.7)
How long can you store raw
hamburger and chicken in the
refrigerator to eat later?
1–2 days 68 (66.7)
Refrigeration eliminates harmful
germs in food.
False 59 (57.8)
Your electricity went off in your freezer,
and the meat, chicken, and fish
thawed and felt warm. What should
you do to prevent food poisoning?
Throw them away 51 (50.0)
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identify most of the foods that may increase the risk of FBI for
pregnant women, infants, and children with the exception of
cold potato salad (19 %) (Table 2). The qualitative theme that
corroborated with the quantitative data was Bfood can make
one sick.^ From the survey and the focus group discussion,
participants preferred participatory classes (cues to action).
The discrepant findings uncovered in the constructs of per-
ceived susceptibility and self-efficacy provided information
for food safety messaging within this group.
Discussion
Perceived Severity
Participants were aware of the severity of FBI as 88 % knew
E. coli in undercooked hamburger can cause kidney failure in
children. One participant aptly described the severity, BI know
someone who passed away… E. coli… she got ice cubes out
of a cooler that they were keeping hamburger patties in and it
Table 2 (continued)
Question Correct response n (%)a
What is the safest way to cool a large
pot of hot soup?
Put the soup in a clean shallow pan and
refrigerate right away
17 (16.7)
How long can you store cooked
hamburger and chicken in the
refrigerator to eat later?
3–4 days 16 (15.7)
Foods that increase risk
Undercooked chicken and raw eggs
can carry Salmonella (a harmful germ)
True 101 (99.0)
E. coli (a harmful germ) in undercooked
hamburger can cause kidney failure
in children
True 88 (86.3)
It is safe to use raw eggs in recipes that
will not be cooked
False 83 (81.4)
Eating which of these foods will increase a
person’s risk of food poisoning?
(check all that apply)
Hamburger cooked rare 88 (86.3)
Sushi 73 (71.6)
Raw milk (not pasteurized) or fresh
cheese made with raw milk
66 (64.7)
Raw homemade cookie dough or
cake batter
63 (61.8)
Baked potato that was left on the
counter overnight
61 (59.8)
Fried eggs with a runny or soft yolk 60 (58.8)
Raw shellfish 50 (49.0)
Milk with raw egg added 50 (49.0)
Unpasteurized fruit juice 43 (42.2)
Infant milk or formula with honey added 38 (37.3)
Leftover soup reheated until warm
but not boiling
35 (34.3)
Raw sprouts (alfalfa, bean, clover,
and radish)
31 (30.4)
Soup cooled on the counter 29 (28.4)
Sliced melons or cantaloupe 15 (14.7)
Groups at increased risk
Which of these people will likely
get sick from harmful germs in
food? (check all that apply)
Older people (age 60 and over) 94 (92.2)
Pregnant women 93 (91.2)
Preschool children 91 (89.2)
People with type 2 diabetes 69 (67.6)
Cancer patients 68 (66.7)
Which foods will likely cause food
poisoning for pregnant women, infants,
and children? (check all that apply)
Raw eggs 91 (89.2)
Undercooked eggs 78 (76.5)
Hot dogs that have not been heated 65 (63.7)
Cold potato salads 19 (18.6)
a Survey composite score = 62.2 %
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shut her kidneys down. She was not much older, about eight.^
Not only did this statement focus on the severity of foodborne
illness but it also indicates the severity for children. Many
described stomach cramps and vomiting as effects of FBI on
the gastrointestinal tract as verbalized by one participant, BI
kept throwing up constantly.^ They believed that the gastro-
intestinal symptoms of a FBI come on quickly after eating and
that is how they discern between FBI and the influenza virus.
Table 3 Qualitative analysis of
focus group (n= 8) discussions on
foodborne illness and food safety
among primary food handlers in
Native American families with
children ≤10 years of age
Theme Quotes
Food can make one sick BI ate them and I got sick right away and a couple hours later you know I
just got really sick… I think it was from that food because as soon as I ate
it my stomach started hurting.^
BAs soon as I got done eating, I started throwing up.^
BIf someone probably got sick from chicken in the house, stop cooking
chicken for a while.^
BWell with my mom, sugar makes her more sick, because she is diabetic.^
B… like Native Americans, a lot of them are lactose intolerant.^
BKeep a close eye on the child maybe; make sure there was not a reaction.^
BSome kids are allergic to it (honey).^
BI know someone who passed away… E. coli… she got ice cubes out of a
cooler that they were keeping hamburger patties in and it shut her
kidneys down. She was not much older, about eight.^
I am not in control when others
handle food
BThat is why we do not go out to eat… you do not know what they are
going to put in your food. Cause there is a lot of people handling the
food. It is not as processed and stuff.^
BI would rather do it myself and make sure it is done right.^
B… they may not cook it right.^
B…we have somany fast food chains and restaurant and who knows if they
do what they are supposed to do properly…^
Blike chicken soup they have at the feast, I would not eat it in the summer. I
got sick off of it once so I would not eat chicken soup.^
Bcause you do not know how long it (food) sits cause at feasts they will be
make it in the morning and then it will sit all day.^
I know how to safely prepare
foods for my family
BYou know they always say you need a meat thermometer, but I mean just
by looking at it, you can tell if it is red or pink.^
BCause at home, you are the one preparing the food, making sure it is clean,
you pay attention to how clean your stuff is…^
BI watch how I pack my meat and clean my kitchen… I am pretty
confident.^
BThe things I can make I am confident that it is ok.^
BCause nobody has ever gotten sick from my cooking.^
BCause you know like none of my kids ever got sick from it.^
BI have a cleaning solution, half water, half bleach.^
BI just put in a couple of drops (bleach).^
I do not have time or best
equipment
BSome days you are in a rush you know trying to get food out there quickly,
maybe take a shortcut some days, rushing to get water boiling over here
and do not have time to wash your hands again, kids are crying, phones
ringing, there is always something.^
BYou just do not feel like cleaning up everything right away, you are in a
hurry…^ (food may be left out too long)
BI would say time… if I am in a rush I forget to wash sometimes…^
BWhen I watch the cooking channels the stuff for everything they use to
cook, at home I only have the basic stuff.^ (refrigeration space is needed
for proper storage of large quantities of food)
BA nicer fridge would help. It would work better.^
B… at fast food restaurants, there is a lot of stuff I do not have… stuff for
countertops… I do not have that.^
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They reported other consequences including lost wages, in-
conveniences, and the temporary absence of a food preparer.
Perceived Susceptibility
The theme of food can make one sick emerged as participants
discussed perceived susceptibility to getting a FBI. In addition
to unsafe handling of foods that can contribute to a FBI, par-
ticipants identified other features of food that can make one
sick. Foods associated with allergies or diet modifications for
chronic diseases like diabetes were discussed and illustrated
by one participant as BWell with my mom, sugar makes her
more sick because she is diabetic.^ It is known that Native
American adults and youth have 2.3 times and 9 times, re-
spectively, likelihood of a type II diabetes diagnosis compared
to non-Hispanic whites [24]. In a qualitative study among
Native American women, the primary health concern of dia-
betes was identified [25]. Others mentioned food intolerances,
Blike Native Americans, a lot of them are lactose intolerant.^
Food allergies were also discussed, Bkeep a close eye on the
child maybe; make sure there was not a reaction of
something.^ Participants were also more likely to completely
avoid what was considered as an unsafe food to prevent them
and their family from getting a FBI, Bjust do not feed it to
them.^ Clearly, these results demonstrate that food safety
was a broad topic to the participants. The bacterial and viral
source or etiology of FBI should be identified in food safety
messaging to enhance understanding of how the risk is related
to proper food handling rather than other constituents in food.
Many individuals were perceived as being susceptible to
FBI including children and the elderly. On the food knowl-
edge survey, 89 % knew that preschool children were more
likely to get sick from FBI, but one half failed to identify 8 out
of 14 foods that increase FBI risk. Some participants felt that
they were at a higher risk of obtaining a FBI because the food
supply in the USA was not regulated as is should be and
because Bthere is stuff that gets recalled^ and Bthere was a
scare on that (cantaloupe) and there was a scare on peanut
butter…^ However, some participants felt that they were at a
low risk of getting a FBI in the USA than in other countries
because of food safety regulations. Despite verbalizing that
FBI can make one sick, and that preschool children were more
likely to get sick from FBI, less than one half correctly iden-
tified foods especially likely to be carriers of FBI.
Perceived Benefits
The focus group script included questions to explore the per-
ceived benefits of food safety; however, the discussions were
more consistent with perceived barriers and self-efficacy. One
study found that Native Americans strive to be a positive
health role model for their children [25]. Participants in this
aRosenstock, Strecher, & Becker, 1998
b Qualitave Analysis 
c Quantave Analysis 
d  Foodborne Illness
Perceived Severity 
QUALb:  
• Gastrointestinal effects 
• Hospitalization 
• Kidney failure, death  
QUAN c: 
• 88% knew that E.coli in 
undercooked ground beef can 
cause kidney failure 
• Many knew foods that increase 
risk (88% for rare hamburger; 
66% for raw milk)  
Perceived Susceptibility 
QUAL: Food safety means avoiding: 
• FBId
• Foods that cause allergies or 
intolerances  
• Foods that hinder 
management of diabetes and 
chronic disease  
QUAN : 
• 89% knew pre-school 
children were most likely to 
get sick from FBI 
• One –half  failed to identify 
8 out of 14 foods that 
increase risk of FBI 
• 66% failed to identify 11 out 
of 14 foods that increase risk 
of FBI  
Perceived Threat 
Potentially high. Dependent 
on whether FBI is perceived 
to be a severe illness and if 
one believes they are 
susceptible to getting a FBI.  
Cues to Action 
QUAL and QUAN: 
• Hands on verbal 
education 
• Simple printed materials  
Perceived Benefits
QUAL:  Implied role model for children 
and wanting to better themselves to 
benefit family and self  (preventing 
illness, including foodborne illness)
Likelihood of Action
Potentially low. Dependent 
on level of self-efficacy, 
whether perceived benefits 
outweigh perceived barriers 
and the influence of the cues 
to action. 
Self-Efficacy 
QUAL:  
• High confidence in 
handling food safely 
QUAN: 
• Low food safety 
knowledge score of 62.2% 
Behavior  
Change
Potentially low or 
high for increasing 
food safety in Native 
American homes. 
Dependent on 
likelihood of action. 
Perceived Barriers 
QUAL:  
• No control of food safety when handled by others 
(restaurants, food processors, Native American 
events/feasts or reservation grocery stores) 
• Rushed food handling due to childcare duties  
• Lack of adequate refrigeration and high quality 
foodservice equipment to safely handle food 
QUAN: 
• Low food safety knowledge score of 62.2% 
Fig. 1 Mixed method analysis of food safety knowledge, attitudes, and beliefs of main food preparers in Native American families with children
≤10 years of age through the lens of the Health Belief Modela
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study may have that same vision of benefiting their children as
implied by their willingness to participate in a study on food
safety and their stated concern for their children to stay
healthy.
Perceived Barriers
Consuming food handled by others was a perceived barrier to
avoiding FBI as described by participants, Btheymay not cook
it right^ and Bwho knows if they do what they are supposed to
do properly.^ Foods prepared at Native American events/
feasts were identified as potential sources of FBI.
Participants lacked confidence in the food supply from reser-
vation grocery stores, food pantries, and commodity foods. In
addition, questionable food safety at sit down and fast food
restaurants were described. This concern is supported by a
recent report that 68 % of the outbreaks in the USA over
10 years were from restaurants and delis as the single place
of food preparation [1].
Other barriers to safe food preparation included lack of
time and childcare duties. When studying barriers to behavior
change among Native American participants, researchers
found lack of time, money, and childcare as barriers [25].
Many participants believed that they need better equipment
similar to what they view on television cooking shows to
adequately prevent their family from getting sick from FBIs.
One participant responded, Bwhen I watch the cooking chan-
nels, the stuff for everything they use to cook, at home, I only
have the basic stuff^ and another, Bif I had Rachel Ray’s
kitchen.^ Stainless steel countertops for ease of cleaning and
meat thermometers to determine proper cook temperatures
were resources they cited as lacking.
Most participants desired a larger refrigerator for proper
food storage. This could be due to the fact that over half of
the participants in this study live on reservations that are iden-
tified as food desserts according to the US Department of
Agriculture [26]. A food dessert is defined by USDA as
Burban neighborhoods and rural towns without ready access
to fresh, healthy, and affordable food.^ Additionally, the rates
of tribal households without regular access to a vehicle to
travel to a supermarket are higher than found in the US general
population. If the participants procure large quantities of per-
ishable foods at one shopping trip, a Blarger refrigerator^ may
be desirable. A significant difference between those living on
or off the reservation were found in two questions, Bwhich
foods need to be refrigerated to prevent food poisoning^ and
Bhow should fresh fruits and vegetables be washed to keep
you from getting food poisoning.^ It is unknown if responses
to the first question is related to limited refrigeration reported
by those living on the reservation. Focus group discussions of
those living on reservations included concerns about the san-
itary condition of reservation grocery stores which may have
led to increased food safety knowledge for washing fresh
fruits and vegetables. More exploration of these findings is
needed in future research.
Self-Efficacy
Overall, participants were confident in their ability to prepare
foods safely for their families which contrasted with the food
safety knowledge mean score of 62.2 % (75 % and above was
considered an acceptable score). Many believed since no one
has Bgotten sick from my cooking,^ that they are handling
food safely. This belief is similar among other main food pre-
parers for young children who have low food safety knowl-
edge [3, 8] and among college participants [27]. Another
study reported that professionals in the Supplemental Food
Program for Women, Infants, and Children (WIC) strongly
believe their clients lack food safety knowledge and need
education [28]. Although knowledge is not a part of self-effi-
cacy, knowing the proper food safety practice is a prerequisite
to being able to carry out the practice. One example would be
using a thermometer for measuring doneness of food. If a
person did not know how to use a thermometer, they would
not feel confident to carry out this recommended practice.
Improper food safety practices within all four FightBac!™
concepts that were discussed in the focus groups aligned with
responses on the food safety knowledge survey. Within the
clean concept, participants identified hand washing as an
overall healthy practice but only 51 % chose the correct hand
washing procedure on the food knowledge survey. Sanitizing
of baby bottles was discussed only once. It is unknown if this
is a common practice among Native Americans. Washing raw
poultry and hamburger prior to cooking to remove germs was
reported. This practice is not recommended as washing raw
meat can cause the juices to splatter onto other surfaces and
increases the risk of cross contamination [29]. Mixed descrip-
tions on how bleach is used indicate that education is needed
for proper use and to decrease the risk of getting sick from
chemical residue as observed from these comments, BI have a
cleaning solution, half water, half bleach^; BI use bleach in my
dish water soap^; and Bjust a couple of drops (of bleach).^
Prevalent among improper practices reported within the
cook concept was the belief that checking the color of meat
to determine doneness is safe as illustrated by the comment of
one participant, Bthey say you need a meat thermometer, but I
mean just by looking at it, you can tell if it is red or pink.^ In
other cases, the meat is overcooked for food safety as de-
scribed by another participant, Bburn them (hamburgers) to
get them extra brown.^ These practices corroborate with the
food safety knowledge survey questions, where less than 40%
of the participants identified that using a thermometer is the
best way to tell when chicken or hamburger is cooked long
enough to prevent food poisoning.
Within the chill concept, unsafe thawing of frozen meat
was described. It is unknown if this is related to the reported
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need for more refrigeration described earlier. The separate
concept, commonly associated with cross contamination,
was the least mentioned in the focus groups. Keeping fresh
produce separated from raw meats especially on cutting
boards was a practice frequently mentioned in the focus
groups. Although the concept also includes keeping shell eggs
separate from fresh produce, this was not mentioned as a pre-
caution that participants take. More investigation needs to
occur with the separate concept among this population.
Findings from other studies parallel the food safety prac-
tices and knowledge of Native Americans with young chil-
dren. Low thermometer use, unsafe thawing of frozen meat,
and leaving perishable food at room temperature for longer
than 2 h among clients in the Supplemental Food Program for
Women, Infants, and Children have been found [6]. Another
survey of Australian families with children found poor hand
washing, cross contamination of raw meat with cooked meat
on cooking boards, and improper thawing of foods [4]. Poor
hand washing and thawing methods and lack of food ther-
mometer use among Latino women were observed by other
researches [9].
Cues to Action
Participants previously received health and food safety infor-
mation from clinics, physicians, classes, health fairs, and me-
dia sources including television and the Internet. Participants
also reported that they receive a majority of their food prepa-
ration education from family members, similar to findings in
another study which include a small number of Native
Americans [30]. Other researchers reported that Native
Americans look to family members and elders for guidance
and use traditional methods for medicine and illness such as
visiting healers, herbalists, and medicine men instead of phy-
sicians [21]. However, participants in our study were interest-
ed in participatory classes from a food safety expert accompa-
nied with easy to read and simple printed materials. These
findings corroborated from both the survey and focus group
discussion. These results support the suggestion of one study
that education programs should include Bopportunities for par-
ticipants to come together and share experiences, which is in
keeping with the oral traditions of the Native American
populations^ [25]. Using accepted customs of communication
will enhance the delivery of food safety messages [31].
The use of the Health Belief Model to explore food safety
attitudes and behaviors of the main food preparers in Native
American families with young children ≤10 years of age un-
covered several discrepancies when compared to their food
safety knowledge. Unknown practices (washing meats and
improper use of bleach and using bleach to wash produce)
and the broad interpretation to food safety were uncovered
by qualitative inquiry. Main food preparers’ perceived that
threat to contacting a FBI is potentially high. However, the
likelihood of action of consistently practicing safe food han-
dling is potentially low due to barriers expressed coupled with
low food safety knowledge measured. Interest in food safety
education (cues to action) despite being overly confident in
their ability to prepare food safely for their families could
indicate that they are not as confident as they verbalized, thus
making behavior change possible. Different aspects of the
model may be further tested with other groups to understand
factors predicting food safety behaviors.
Limitations
Participants were not randomly selected; therefore, the data
cannot be generalized to the Native American population in
the USA. The administration of the food safety knowledge
survey prior to the focus group exploration may have biased
the discussions. A strength of the study was that participants
were recruited by key individuals within the Native American
population, thus promoting participant trust to discuss beliefs
and practices to outside researchers. The use of qualitative
research methodology enhanced culturally sensitive commu-
nication [32] and uncovered unknown and unsafe food han-
dling practices.
Conclusion
Native American families with young children had per-
sonal experiences with previous FBIs. Participants be-
lieved that FBIs could be severe and that they and their
families are susceptible to getting FBIs, especially when
food is handled by others. Main food preparers were
very confident in their ability to prepare food safely
for their families but had low food safety knowledge
scores. In addition to FightBac!™ messages, specific
topics for inclusion in food safety education conducted
in face to face classes include the bacterial and viral
etiologies of FBI and addressing unacceptable practices
such as the use of bleach in dishwater to sanitize dish-
ware and washing raw meat prior to preparation.
Increased food safety education and best practices for
safe food handling are needed among Nebraska Native
Americans with young children.
Funding/Support This project was conducted as part of the US De-
partment of Agriculture Food Safety for Diverse Families with Young
Children, US Department of Agriculture-Cooperative State Research,
Education, and Extension Service Project 2010–01299; PI—Julie A.
Albrecht. Vlasin-Marty was funded as a graduate student, and Ritter-
Gooder was funded as a post-doc under this grant.
Conflict of Interest Authors Vlasin-Marty, Ritter-Gooder, and
Albrecht have no conflict of interest.
J. Racial and Ethnic Health Disparities
Open Access This article is distributed under the terms of the
Creative Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a link
to the Creative Commons license, and indicate if changes were made.
References
1. Centers for Disease Control and Prevention. Surveillance for
foodborne disease outbreaks—United States, 1998–2008.MMWR
Morbid Mortality Wkly Re. 2013;62(SS02):1–34. http://www.cdc.
gov/foodnet/about.html. Accessed 13 Aug 2015.
2. Partnership for Food Safety Education (PFSE). Scientific basis of
the core four messages. 2011 http://www.fightbac.org/wp-content/
uploads/2015/08/scientific-basis-of-core-four-messages.pdf.
Accessed October 2015.
3. Meysenburg R, Albrecht JA, Litchfield R, Ritter-Gooder P. Food
safety knowledge, practices and beliefs of primary food preparers in
families with young children. A mixed methods study. Appetite.
2014;73:121–31.
4. Mitakakis TZ, Sinclair MI, Fairley CK, Lightbody PK, Leder K,
Hellard ME. Food safety in family homes in Melbourne, Australia.
J Food Protect. 2004;67(4):818–22.
5. Kwon J, Wilson AN, Bednar C, Kennon L. Food safety knowledge
and behaviors of women, infant, and children (WIC) program par-
ticipants in the United States. J Food Protect. 2008;71(8):1651–8.
6. Trepka M, Newman FL, Dixon Z, Huffman FG. Food safety prac-
tices among pregnant women and mothers in the women, infants,
and children program, Miami, Florida. J Food Protect. 2007;70(5):
1230–7.
7. Lum LK, Albrecht JA, Yaseen M, Litchfield R, Ritter-Gooder P.
Food handling practices and knowledge among families with young
children. Food Protection Trends. 2013;33:358–79.
8. Stenger KM, Ritter-Gooder PK, Perry C, Albrecht JA. A mixed
methods study of food safety knowledge, practices and beliefs in
Hispanic families with young children. Appetite. 2014;83:194–201.
9. Morarji Dharod J, Perez-Escamilla R, Paciello S, Bermudez-Millan
A, Venkitanarayanan K, Damio G. Comparison between self-
reported and observed food handling behaviors among Latinas. J
Food Protect. 2007;70(8):1927–32.
10. Mauer WA, Kaneene JB, DeArman VT, Roberts CA, Miller R,
Pong L, et al. Ethnic-food safety concerns: an online survey of food
safety professionals. J Environ Health. 2006;68(10):32–8.
11. Consumer Federation of America. Child poverty, unintentional in-
juries and foodborne illness: are low-income children at greater
risk? 2013. http://www.consumerfed.org/pdfs/Child-Poverty-
Report.pdf. Accessed Sept 2015.
12. Janz NK, Becker MH. The Health Belief Model. A decade later.
Health Education Quarterly. 1984;11(1):1–47.
13. Rosenstock IM, Strecher VJ, Becker MH. Social learning theory
and the Health Belief Model. Health Educ Q. 1998;15:175–83.
14. National Cancer Institute. Theory at a glance. A guide for health
promotion practice (2nd ed.). 2005. http://www.cancer.gov/
cancertopics/cancerlibrary/theory.pdf. Accessed Oct 2014.
15. Harla K, Smith C, Hassel C, Gailfus P. Newmoccasins: articulating
research approaches through interviews with faculty and staff at
native and non-native academic institutions. J Nutr Educ Behav.
2005;37(2):67–76.
16. Creswell JW, Plano Clark VL. Designing and conducting mixed
methods research. 2nd ed. Thousand Oaks, CA: Sage
Publications; 2011.
17. United States Department of Agriculture. Partnership for Food
Safety Education (PFSE) 2010. http://www.fightbac.org and
http://www.foodsafety.gov. Accessed 13 Aug 2015.
18. Byrd-Bredbenner C, Maurer J, Wheatley V, Schaffner D, Bruhn C,
Blalock L. Food safety self-reported behaviors and cognitions of
young adults: results of a national study. J Food Protect.
2007;70(8):1917–26.
19. Siebert M. Validation of a Native American food safety knowledge
survey in New Mexico. University of New Mexico: MS Thesis;
2013.
20. Creswell JW. Education research: planning, conducting, and eval-
uating quantitative and qualitative research 4th ed. Boston: Pearson
Education; 2012.
21. Brown TL, Zephier E, Johnson ML. American Indian food prac-
tices. In: Goody CM, Drago L, editors. Cultural food practices.
Chicago, IL: American Dietetic Association; 2010. p. 1–19.
22. Kvale S. Interviews: an introduction to qualitative research
interviewing. London: Sage Publications; 1996.
23. Krueger R. Focus groups: a practical guide for applied research.
Thousand Oaks, CA: Sage Publications; 1994.
24. Department of Health and Human Services. Diabetes in American
Indians and Alaska natives Facts At-a-Glance. 2012. http://www.
ihs.gov/MedicalPrograms/Diabetes/HomeDocs/Resources/
FactSheets/2012/Fact_sheet_AIAN_508c.pdf. Accessed 13 Aug
2015.
25. Parker S, Hunter T, Briley C,Miracle S, Hermann J, Van Delinder J,
et al. Formative assessment using social marketing principles to
identify health and nutrition perspectives of Native American wom-
en living within the Chickasaw Nation boundaries in Oklahoma. J
Nutr Educ Behav. 2011;43(1):55–62.
26. United States Department of Agriculture. Food deserts. http://apps.
ams.usda.gov/fooddeserts/foodDeserts.aspx. Accessed 13 Aug
2015.
27. Stein SE, Dirks BP, Quinlan JJ. Assessing and addressing safe food
handling knowledge, attitudes, and behaviors of college undergrad-
uates. J of Food Science Education. 2010;9:47–52.
28. Scheule B. Food safety education: health professionals’ knowledge
and assessment of WIC client needs. J Am Diet Assoc.
2004;104(5):799–803.
29. United States Department of Agriculture, Food Safety and
Inspection Service. Washing food: does it promote food safety?
2013. http://www.fsis.usda.gov/wps/portal/fsis/topics/food-safety-
education/get-answers/food-safety-fact-sheets/safe-food-handling/
washing-food-does-it-promote-food-safety/washing-food.
Accessed 13 Aug 2015.
30. Byrd-Bredbenner C,Wheatley V, Schaffner D, Bruhn C, Blalock L,
Maurer J. Development and implementation of a food safety knowl-
edge instrument. Journal of Food Science Education. 2007;6:46–
55.
31. Po LG, Bourquin LD, Occena LG, Po EC. Food safety education
for ethnic audiences. Food SafetyMagazine. 2011;2011(26):28–31.
62–63.
32. Cassidy CM. Walk a mile in my shoes: culturally sensitive food
habits research. Am J Clin Nutr. 1994;59:190S–7.
J. Racial and Ethnic Health Disparities
